PCT 



pi i — lntemauonai duisuu 

C09B 62/25, D06P 3/66 



(43) International Publication Date: 24 August 2000 (24.08.00) 



M Internationa. Application Number: PCT/IBOO/00,69 
(22 ) Internationa. Filing Date: .7 February 2000 (.7.02.00) 



19 February 1999 (19.02.99) 



GB 



(30) Priority Data: 
9903683.2 



tarns C.y, P.O. Box 661 Ro»i Two. Tortol. <VG). 

(72) Inventor: GISLER, Markus; F.J. Dietschy-Weg 2, CH-4310 

Rheinfelden (CH). 
(74) Agents: D'HAEMER, Ian et al.; Clariant International Ltd., 
( Rothausstrasse 61. CH-4132 Muttenz (CH). 



IE, IT, LU, MC, NL, PT, SE). 



Published 

With international search report. 



(54) Title: FIBER-REACTIVE DISAZO DYESTUFFS 




(57) Abstract rf ^ compounds or salts . 

substrates. 



Best Available Copy 



Codes used to identify States 



FOR THE PURPOSES OF INFORMATION ONLY 
party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



Republic of Moldova 

Madagascar 

The former Yugoslav 

Republic of Macedonia 



Slovakia 

Swaziland 
Chad 

Tajikistan 



tomd African Republic 

Switzerland 
C6tc d'lvoire 

China 
Cuba 

Czech Republic 
Germany 



United States of America 



Saint Lucia 
Liechtenstein 
Sri Lanka 



■pCT/lBOO/00169 



FIBER-REACTIVE DISAZO DYESTUFFS 

Th ,s uwenrion relates ,o f,be,,eac.ive disazo compounds and a process for rheir product. 
These compounds are suitable for use as frber-reactive dyestufTs in any convenuona, dye.ng or 
printing processes. 

More particularly, the invention provides compounds of formula (I) 



(0 

and salts thereof, or a mixture of such compounds or salts, in which 

•CH=CH 2 or -CH 2 CH 2 Y in which Y is a group which can be split off 




is -S0 2 Z, 
is -NRQ, 
is a group - 
under alkaline conditions, 
is hydrogen, Chalky! or C M hydroxyalkyl 



Preferred meanings o 



s of Y are -OSO } H, -CI and -SSO3H. especially preferred is -OSO3H. 
Preferably. R is hydrogen. 




and salts thereof. 

Preferably, the -S0 3 H group is in 3 position. 
Preferably, the -S0 2 Z group is in 4 position. 



When a compound of formula (.) is in sal, form, ,he oa.ion associa,ed wuh .he sulpho groups and 
any cartoxy group is no, criuca, and may he any one of those non-chromophoric eahons 
conventional in me field of fiber-reacive dyes provide, ma, me corresponding salts are warn, 
soluble. Examples of such caUons are alkali meta! cartons and unsubs,i,u,ed and subsmmed 
ionium cartons. «. lithium, sodium, po,assium, ammonium, mono-, d, and ,r- 



The preferred caUons are ,he alkali me., cartons and ammonium. wi,h sodium and podium 
being the most preferred. 

,„ a compound of formula (.) me cartons of ,he sulpho groups can be ,he same or differen,, e.g 
,„ey can a,so be a mixture of me above menrtoned cartons meaning ,ha, ,he compound of 
formula (I) can be in a mixed salt form. 

Tne invenrton further provides a process for me preparation of compounds of formula ,.) or 
rmxtures .hereof which is characterized by coupling a compound of formula (II) 
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with a diazotized amine of formula (HI) 



(HI) 



whereto X, is toe res, -SO,Z and X: is -NRQ, and opttnnaHy eompounds wito toe res, 
-SCfcCftCHiY are converted ,o compounds with toe res, -SChCH-CH,. 

Compounds of formoia (,.) are ohtamed by diazousadon and coupiing of appropriate amines 
with an l-amino-8-hydroxynaphthalene disulfonic acid. 

Compounds of formuia (HQ carding toe res, -NRQ are obtained by condensation of the 

The condensadon reacdon of toe amino compound wito ,.4,6-trifluoropynmidine or Mto- 
2 ,,6-,rifluoro P ynmidine is carried on, in a manner known per se. preferab.y a, OP ,0 50 C. more 
preferably at 10° to 20°C, and at a pH of about 5 - 7. 

Th e dUzohsanon and coupling reac.ions are effaced in accordance wito conventional metoods; 
coupling is preferably carrted on, a, 5° ,o 3CC, toe firs, coupling ,0 a corner ,d * ■ 

in an acidic medium a, a pH of 0 ,o 4, ,he second coupling to a compound of formula ,., 

weakly acidic lo weakly basic reacion medium a, a pH of 4 lo 9. 
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The compounds of formula (,) .ay be isolated m accordance with know, method, for example 
by convlona, sa lt ,„ 8 ou, with an alhal, - -U and dtying opfonally ,„ vacuum 

and at slightly elevated temperatures. 

ac i or prefer^ salt form or even mixed sal, form coning, for example, one ormoreof* 
abow Lioned cations. U may be convened fro. free acid to a sa„ form or m.xture of saU 
forms or viee versa or from one salt form .0 another by conventional means. 

„ ^ b e noted that any .roup Q which is a pyrimidinyi radica, with a floating fluoro 
substituenl according to the formula 




can occur in two 
to the 6-position. 



H.CI 

isomeric forms where the floating fluoro substituen. is bound either to the 2- or 



,„ genera,, it is preferred to use this mixture as it is without resorting to the isolation of a single 
Jnerforuse.butshotdd mis be desireducan be readUy achieved by convention, methods. 

T* compounds of formuia (I) and mixtures thereof are useful as fiber-rcactive dyestuffs for 

L lie! and flber materia, comprising natura, or syndic po,yam,des and. p^fc 
na tura, or regenerated c*,ose such as cotton, viscose. ,yoce„ fibers and spun rayon. The most 
preferred substrate is textile materia, comprising cotton. 

Dy ei„g or printing is effected in accordance with Known methods conventional in the fiber- 
reactivedyestuff field. Preferably, for the compounds of formula (1) the exhaust dyemg method, 
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. u „r m° m 100°C narticularlv at 40° - 80°C. respectively, 

used at temperatures withm the range of 30 to 1 00 C, parocu . 
whereby a, iquor to goods ratio of 6:, to 30:1 is used and more preferably of 10:1 to 20:1. 

The compounds of this invention have good compahbihty with xnown fiber-reactive dyes; they 
may be applied alone or in combination with appropnate fiber-reactive dyestuffs of the same 
Cass havtng analogous dyeing properties such as common fastness properties and the extent of 

mixtures have good fastness properties and are comparable to those obtained w„h a smgle 
dyestuff. 

The compounds of formula (!) give good exhaust and fixation yields when used as dyestuffs. 
Moreover, any unfixed compound is easily washed off the substrate. The dyeings and prmts 
derived from the compounds of formula (1, exhibit good light fastness and good we, fastness 
properties such as wash, water, seawater and sweat fastness. They also exhibit good resistance ,0 
oxidation agents such as chlorinated water, hydrochloride Meach, peroxide bleach and perborate- 
containing washing detergents. 

The new dyestuffs can a,so be used in the preparation of printing inks which are suitab.e for the 
ink jet process. 

The following examples illustrate the invention. In the examples all parts and percentages are by 
weight unless indicated to the contrary, and all temperatures are given in degrees Centtgrade. 
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EXAMPLE 1 

497 pans 2-amino- 5 ^sulfatoe.hylsulfonyl)benz=ne sulfonic acid are pu. into .500 pans water 
under stirring and the vio.e. suspension is cooled to about 0= to 5°C by addition of about 600 
parts ice. At this temperature about .90 parts of a 40% sodium nitrite solution are added 
dropwise and a, the same time 3.9 pans l^ino-S-hydroxynaphthaleneO.h-disulfonic acid are 
suspended in .000 parts water. This suspension is combined with the ftrs, d,azo suspense and 
the pH va,ue is ratsed to 3 to 4 by addition of about .250 par. of a .5% sodium carbonate 
solution. 

,„dependen„y, 332 pans of a condensation product obtained from 2.4-diaminobenzene sulfonic 
acid and 2,4,6-trif.uoropyrimidine are diazotized and this second diazo suspension added ,0 the 
suspension of the monoazo dyestuff. The pH value is ratsed funher to 6 ,0 8 by addition of about 
75 pans of the 15'/. sodium carbonate solution and the obtained solution spray dried. About 2000 
pans of a bluish black salt containing powder are obtained which dyes cellulose fibers tn deep 
navy shades. The dyeslufT conesponds to the formula 



S-CH 2 CH 2 OS0 3 H 



and the dyeings have excellent fastnesses whereby the unfixed dyestuff can easily be washed out, 
even from deep dyeings. 




EXAMPLE 2 

IT*, solution of the dves.uff obtained in Example 1 is treated a, P H 10 with 400 pans of a 10/. 
sodium hydroxide solution, the dyestuff in its vinylsulfonic form is obtained which corresponds 



to the formula 
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After neubahzation of ,he solution with hydrochloric acid and spray drying of .his so uhon. 
about 2,00 parts of a b.uish black sal, containing powder are obtained whicb dyes cellulose 
fibers in deep navy shade, The fas,ness=s and the abifity to be washed on, correspond to the 
dyeings obtained in Example I. 

When using an anaiogons process and varying the amines ,0 be diazotized, optionally also 
ahangingthesequenceofcoupling reactions, dyestuffs as illustrated in Table 1 can be obtatned. 



TABLE 1 
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APPLICATION EXAMPLE A 

0 3 Part of the dyestuff of Example 1 is dissolved in 100 parts of demineralized water and 3g 
Glauber's salt (calcined) is added. The dyebath is heated to 50°C, then 10 parts of cotton fabnc 
(bleached) are added. After 30 minutes at 50°C, 0.4 part of sodium carbonate (calcined) is added 
to the bath. During the addition of sodium carbonate the temperature is kept at 50°C. 
Subsequently, the dyebath is heated to 60°C, and dyeing is effected for a further one hour at 



60°C. 



The dyed fabric is then rinsed with running cold water for 3 minutes and afterwards with runnmg 
hot water for a further 3 minute, The dyeing is washed at the boil for 1 5 minutes in 500 parts of 
demineralized water in the presence of 0.25 part of Marseille soaps. After being rinsed with 
running hot water (for 3 minutes) and centrifuged, the dyeing is dried in a cabinet drier at about 
70°C. A navy cotton dyeing is obtained showing good fastness properties, and particularly h.gh 
wet fastness properties, which is stable towards oxidative influences. 



APPLICATION EXAMPLE B 

To a dyebath containing in 100 parts of demineralized water and 3g Glauber's salt (calcined) 10 
parts of cotton fabric (bleached) are added. The bath is heated to 50°C within 10 minutes, and 0.5 
part of the dyestuff ofExample I is added. After a further 30 minutes at 50°C, I part of sodium 
carbonate (calcined) is added. The dyebath is then heated to 60°C and dyeing is continued at 
60°C for a further 45 minutes. 

The dyed fabric is rinsed with running cold and then hot water and washed at the boil according 
to the method of application Example A. After rinsing and drying a navy cotton dyeing « 
obtained which had the same good fastness properties as indicated in Application Example A. 
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Similarly, the dyestuffs of Examp.es 2 - 8 or mixtures of the exempted dyestuffs are employed 
t0 dye cotton in accordance with the method described in Application Example A or B. The 
cotton dyeings thus obtained are navy and show good fastness properties. 



APPLICATION EXAMPLE C 

A printing paste consisting of 

40 parts of the dyestuff of Example 1 
100 parts of urea 
350 parts of water 

500 parts of a 4% sodium alginate thickener 
1 0 parts of sodium bicarbonate 



1000 parts in all 

is applied to cotton fabric in accordance with conventional printing methods. 

The printed fabric is dried and fixed in steam at 102 - 104°C for 4 - 8 minute, It is rinsed in cold 
and then hot water, washed at the boil (according to the method described in Application 
Example A) and dried. An navy print is obtained which has good general fastness properties. 

Similarly, the dyestuffs of Examples 2 to 8 or mixtures of the exemplified dyestuffs are 
employed to print cotton in accordance with the method given in Application Example C. All 
prints obtained are navy and show good fastness properties. 



APPLICA TION EXAMPLE D 

2 5 parts of the dyestuff obtained in Example 1 are dissolved with stirring at 25°C in a mixture of 
20 parts diethyleneglycol and 77.5 parts water to obtain a printing ink suitable for mk jet 



printing. 



The dyestuffs of Example 2 » 8 o, dyestufT mixtures of Examples 1 to 8 can also be used in a 
manner analogous to thai described in Application Examples D. 
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CLAIMS 



1 . Compounds of formula (I) 




and salts thereof, or a mixture of such compounds or salts, in which 

CH 2 or -CH 2 CH 2 Y in which Y is a group which can be split off 



X, is -S0 2 Z, 

X 2 is -NRQ, 

Z is a group -CH : 

under alkaline conditions, 
each R is independently hydrogen, C,,alkyl or C M hydroxyalkyI and 
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Compounds according to claim t which correspond to formula (la) 




so 2 z 



(la) 



4 N S0 3 H 



and salts thereof. 



3. A process for the preparation of compounds of formula (I) or mixtures thereof which is 
characterized by coupling a compound of formula (II) 




N NH, OH 

HO,S 




H0 3 S 

with a diazotized amine of formula (III) 



(ID 
S0 3 H 



HCXS 



H,N 



(III) 



in which formulae X, is the rest -SO* and X 2 is -NRQ. and optionally compounds with 
the rest -S0 2 CH 2 CH 2 Y converting to compounds with the rest -S0 2 CH=CH 2 . 
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4. A process for ,he preparation of priming inks comprising .he use ofa dyestuff or a mixture 
of dyestuffs according to claim 1. 

5 A proeess of dyeing or printing nydroxygroup-containing or nitrogen-containing organic 
sobstra.es wherein the dyeing or printing is performed with compounds according to 
formula (I), their salts or mixtures thereof. 

«. Hydroxy-group-containing or nitrogen-containing organic subs.ra.es dyed o, primed with 
compounds as defmed in claim 1, their sate or mixmres .hereof. 

,. Tex* material according .o ciaim 6 consisting of or confining conon dyed or primed 
with compounds in claim 1, their sate or mixtures .hereof. 

8. Com P oundsashereinaboved=scribedwi.hreferenc=.oanyof*eExamples I .08. 
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